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Outline 
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Ç Standard grid service test procedures  

Ç Cell performance and degradation analyses  

Å6 months (180 days) of continuous test results 

ÅCylindrical cell (18650 & 26650) from 4 different vendors 

Å3 different battery chemistries  

     LFP : LiFePO4 , NMC : LiNixMnyCozO2, NCA : LiNi0.85Co0.1Al0.05O2 

Ç Post-mortem cell characterization (XPS) 

Ç Conclusion 

Ç Future work 

Poster Session : Battery Reliability Laboratory at PNNL 



Battery Test Method 
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Ç Variables 

ÅTime : 24h grid cycle (1day) 
ÅState-of-Charge (SOC) : 20~80% 
ÅDepth of Discharge (DOD or DSOC) : 20, 40, 60% 
ÅPower (C-rate): within cell specifications (voltage window) 
ÅTemperature : 25oC  
ÅNumber of cells: 3 under same test condition (total: 156 cells) 

Ç Schedules (# of conditions) 

ÅBS : Baseline (3) ς holding (aging) at different SOC levels 
ÅFR : Frequency Regulation (4) 
ÅPS : Peak Shaving (3) 
ÅEV : Electric Vehicle (3) 
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